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Duv*..ing th . i s  four.til repor'tinp perJiod,  September 30 t l i ~ a u c ~ h  December 31, 

tiit:: 5'. "' ,"" !'y c\-,.- , . , , , , , , ; J : > ~ ~ S I  s has bccn !,!pail t h e  co'l 'I ec.:'i;i on 0.F d a t a ,  w i  t h  c,oncurrent 

da.tz, j b { i 2 l ~ 5  .j s . Soll.:~: ref4 SIF?~.!;C;'Y~~S c ~ f  t e c h ~ \ j  q!.iet; a r b  reperted a i ~ d  i i? geneu~il  

Ji-j)c bjc-,b.,r; "I (; g a ?  srr,ooth'ly w i  l . i l  excel 1en";resul t s .  'The major scrious prob-. 

len: i*e:rairls l n 3 t  o f  r ; b t a i n i r ? y  d a t a  on a l l  o f  the s u b j e c t s  spec.i.fied i n  the 

~xpcz..ii.;:~~i.~i,ai iies'i y n  w l  t h i n  ,the tirlne renai n i r i g  fo r  the d a t a  col I F : R ~ ' /  mi pilase 

of  Lhc s-lirciy. A brief summary 0.F major t a s k  accornpl-isiliiiei?ts d i iv ing  t,i~.is 

pci.i i:ri i-c:fl ec  t ,tl.!r: f0'l 10bil.i ilg progress : 

. 1-\ n i ~ i  n y  scarcl.1 o f  the 1 i t e r a t u r e  has r c s u l  ted i n  acqui s i  t i o n  

o f  3 C O  addi. t ic?u;al  references .For a tuta ' l  t o  d a t e  o f  21 11 referel-~ccs citecl. 

No rle3,i cervica'i not-ic.i? s-kucll'es, beyoi?d t i l e  23 reported earl ier ,have been 

Iota tell, An e f ' fn r t  ataaccwniul ati ng forc'ign references was made during t h i s  

;ey i p,: slid, F. lay-l.j.,\ pl*pl:rlv?-,i ~ f i  o f  k!1(1? !-I! b7, j 0;raphy 7 j st-d c c f l t s j  r:s foy-ei $3 r b s  

refererl:;cs, 'i'ndi'r:at'i ng t h e  i nle r r~a t ion l i l  ' interest i n  t h i s  area. 
q .". , 
* Inc  strbjcct pen1 has been g r e a t l y  expandecl,  w i t i ?  250 med-ical ques- 

ti o>-*.. . i!;~ij,i res d l  str i  bu ted  Lo cla"ce t o  patei:t,'i a1 subjects, and '1 88 returned.  Of 

tl.i--lse, ! R  ( ? 3 , 9 % )  w;fex rejected on a bzzsi s of niedical history a n d  40 (3Cl.57:) 

were rcjcc.tecl f o r  other rei tsons -in the 18-24 year age group, I n  ,the 35-44. 

yerr  age E;roLjp, 11  o f  57 cjues.i;~ic~nr,aives rctuyned ('19.3:$) were rejected fa r  

m~~cd~ica'l reasons ,  a n d  2 for o'l.licr reasons, fo r  an  o v e r a l l  reject-ion ra te  of 

23,2X .for 4,j.lat groij1:l. Ijur'ing ,l;i.~e n e x t  reporting per ioc i  an empiias.is w i  11 Dc 

p'laccci on o b t a i i l i r i g  subjects i n  t i l e  t11,ird age group and a higher ~* ;c jec t i a t i  

rate i s a n t i  ci p a t c d  ,, 

3. Forty-two a d d i t i o n a l  si lbjects have been X-rayed, for a t.ota.1 of  85 

s ~ t s  ~f raciiolo!;-.ical d d t a .  0 -F  . t i~ese 80 viere u s e f u l  ; f i v e  s u b j e c t s  t,o d a t e  

kli l i i-~g rejected on 2 b ~ s i s  of c'i.inica1 review of t h e  X-ray f i l n ~ s .  S~!vei.al 



rhai?ges r? , f  pr+or:ed~irss d~:scr.,ibcd " i n  t,ile Ti.lir(.!l I!iiar.terly r -... FZepctrt :.-. .. have bec:n con- 

; : !  : zxcr.1 1 ?nt u.r-iprodt1c.i b-i 'I .i 1.y: the use o f  a utiroppcd-sl~ot! ' i  ders" 

'1 i.;'i;era] c ~ ~ i ,  yep] 2c- i  1:~; "so,f'~.-sgn;L" v f  b:i:i; use o f  a r;!ats?l reference 

re$ at-i;;.c;h>:i i,.o a i~ear,i;~ii:ci 'to dil.t.ermii;c a re'l,itible neutral pcjsi.i:ion ).lead 

a:;igle; and 1:he (.is? 0.7 a rc5crenco l'li?e tiingcri?: t o  t h e  si;ul l "c o b t a i n  re- 

1 i a b l  ~i m:;r;:<~,!rc;;i?ii"if fu.aq$cs [if ii;oti o n ,  

4 ; .  17 se t s  0.C' X-r~iys / ia . \~e ii:,;:.: /lee11 analyzed  f o r  r';,ctrtral head p o s " c i a n ,  

f'l ex !  on, ~-.:-:,l;e;-ls,i oi.i, unci r-angi-: c3.F i; .~~l;i  on . A\!c:raye range of ~.i;o'ci or; far' 40 

feiiia'l es (26 y ~ i i i ? ~ j  , 7 4 iii'i i;'!.i'i c aged)  r:;i;asi.ireci :"?oc; X,,-rays i s  133. 5" , arid F Q ~  

30 ma1l;s (;iS your:g, 4 injdc!le aged) i s  '142.1". 

5.  Pi~otogrtirnmetry h a s  iacen (:oiilpl~~.t~b"d f ~ i "  7 6  s u b j e c t s ,  wi tli a , \ ? i i i I y~ i~  

o f  70 of tiie:;eG Use o f  h i  gh--cr~nCras~t markers has provei l  a more re1 i a b l e  

inci-icator o f  hcad par;i.t;ion thi in .tile t.ieacii,aild i~ ; fe r 'ence- , rc~ i i  arrzzt?ger~ie~~t 

previ ous l y uscd. 

6 .  Xr~thropornetry 11a.s been ~ b . ' : ; a , i r ~ ~ d  f r o i n  a total of  52 subjects  - to 

d;!.i;e, w i t h  in for ma ti or^ .from 48 o f  t h e  5% codsri a n d  keypunched. A cornpap- 

i s o i l  bet;;::cei? the subject  popu1ai; ion iit'id t he  ovc-!rall lJ.S. popu ' la t ion  far 

stature ai?ri erect s i  tti ny 1icl-i ghi; ti;i>as!,!rss denoilstrates excel l e n t  carrel a- 

t l 'on,  a n d  l'ndicat.es tha"i,ti!e populi!>,t ion s o  Far i s  r cp res f , zn ta t - i vc .  

7 .  ReactSari t i i7.1~ nicai;Lirctr,:?n"is for 40 i l d i i i , t i o n s l  subjects weye taken 

d u r i n g  t h i s  quarLer, -For a tota ' l  o f  97  .to dai,e. Sample rcactioil tiroes have 

been hand-iina'lyzed "Srrn str ip-cl . rath,t  records o b t a . i n ~ . d  froill 20 female and  15 

n~a'le s u b j e c . i , s ,  a n d  resu'1.t~ show an average of  50 t o  90 n;scc f o r  bo"L1 neck f l e x -  

L l r S  a n d  neck ex.terlsors. S!?vera.l equi p;:,en.t: ref.i tlernents have i nc,i-e;kscd e f f i -  

c i  ency and  acciiracy 0.f d a t 2 - .  ta1c.i n g .  



t h a t  t h e  11cck extt:nl;ors are stracgev; tl:iin i;ije i lccii, f l r ; x ~ : ~ r ;  9'12 b o t h  se:xes. 

I n  t i e  c~,~i.'r.t?nt pericd 40 s t h j c c i : ~  were tcstrxl, rr;sultiu'\y i n  80 se t s  of 

strer~g.i:)~ .i:asts. F"ei;~a'lcs r a r ~ g e d  .i'roiri a Ice, of  7 . 3  'Ibs. ,to a, h'igit o f  4.5.5 

I b s , ,  wli-i' lc ma'ics ran:3ed frc111 11.' l b r , ,  t o  53.5 l b s G  

9 ,  file deiit;qi.j'r ng p ~ o c c s s  i.il7ts CO~II;:!~ i:j:~ci, f't~r z!lt,cinlated dt.l.ta ana'lysi s .  

Compl c-ta d a t a  \hrei.*e ana lyzed  fn:. 11 sub;jccts and rcqu-i red 12-1 fir ii~; nutees e a c i ~ ,  

arid i s  ~:st..iflfii; ' i . i ~ a b n  iy 50 boars ,i;<ll.ic wi'il be rc;.quipe$ fa r  j n i t , i a ' l  

d i g i  t a ?  i z a t i o n  and siralys-i s ~J,F d a  tli, fram t i l e  c n t i  re projccsted subject, ppool. 

Two proL'l ems til: t i i  .the real .-.t'in;r data.  s umir1ar.y prc>ducect or; t h e  '1 i fie p y j  n t ~ y  

are out1  i n ~ d .  



Ncc:!: i n;jiit,*'i es to /TiotOi* veh i  c:l i? ori:lipiti.;ts nr;: a covmon cunseqkicince o f  

' t  

i ' 1 ; Sg(:i; t.riq,i[fl., i;iler; ($jarc:( C.,!'pj 3s ")(h'!p'i as/?" or 

, . y i  j j /ir~l~;~~gir, pecpn-i; f j  d ajld c-1 ,i n i  c a i  

, . i t)\l?s.l:": g a , t i c ) r ~ s  '1 nt;i cz.le t/',a"i: there I s  :: s i  gnl;f,i cr\i?,t prepi~ndl;i-;ii-!cc$ of ''\fi\.rj p- 

1 ii 1 3  , J l i , i~t~;z: ;  ,,,,7p ;,([?~ij$] fk:;;;:~';(:s~ ljtl:.']<! ''"-r i l i i  ( ~ ~ f l 2 , ' t i o r l  S l:no\~i? &onc5?~tl. i  !I.,, V ~ Y . , - .  

$ i3 .t j ,):; $ i-i Q ;;, ,,a:i, - c or c:;ntf;\.' o,f gri;v'iL;; o f  u!;; s p a t &  occ:!pabii; or varia-. 

t j i .~  I I o ;  ;lpci, ., 11 ,lII~-p. .!.,.., 1 t; ~t!'~E!il:jtii as re'/ a,i.ccl t o  all.', scl):, and  phys'ique d'i f f e r -  

ences , a n d  r ; ~  i.:rc!v-ious sti;c!y has ve'l a.ti:cl uari st-i cvi i n  neck rirkrsc'l e re:;porise 

t-irn,? t o  ex te \+ r ia l  accc.? e:.a.i;l on st.-itnlil~liis S!ici~ in fa ; -~a , i ; i  on  \ !c~u?si  appear t o  

Gc hasi c -importance i n  cnusi d e ~ a t . i  o;: o f  S F ~ H S ? '  I;! v'i .ty t o  i.iypei.uxtension- 

hypcrf? c x i  o i l  i n j !it-y . 

?lie b a s i c  cl~jec%l"t!e of '  th'is sti?c!y I's t o  determine t h e  range o f  phys- 

i c a ?  va,ri a t i  0i.i -i n f 'ui~c.t ' i  u n  and s t ruc t~ j r*c  o f  t t i e  bun-\an neck , i.i.i "lii viir,i ab? es 

o f  age, sex ,  i r i ~ c i  s t a t u r e ,  E I S  a b a s i s  $:ole .improved head p r o ~ t c c t i o n  d e s i g n  

i n  vch l  i:l!l ar occ~lpil.:'!t, hypercx'tcus ion-.kiyper-i"l exl'oir a c c i  dents .  Spec i f i c  

ta ts  a n d  rnessvr:?ir:?nts are be ing  conducted "c rresillt i n  several iriajor types 

of i n f ~ l ~ r n a t i a n  r.el;~.t ing Lo t i t e  range n f  pkysica'l afid sexual va r i a t r ' on  of 

t h e  neck i n  a r~prrsemtativc L1.S. pepu'ia"c,.ion, Necic ~ieasurei i~ents  t o  be 

deti?rr:i ned .i 1161 ~icii; a n  thropi:mr:try, riit.i.i oyraphy , phe.tngrai;;i;~r:try, muss1 e 

slreixjti; , vol ~ r i ' c i i i . , ~ !  rang5 aF extension nnd f lexifin ce rv ica l  n io t ion  , and 

musc'l e respoiisc tiine. E"iatI:ei!ia-ti ca l  n:odel i ng i s hi:i i.ig used t o  prcdi c.t ciy-, 

nami c s e n s i i ; i v i . t y  JGQ c h a n r ~ ~ s  i n  the pai*amet.ars clcve'luped. 

"rechni cal  t i c ~ ~ ~ i i ~ p l  i s h i i ~ ~ ~ ~ t s  i lu l - i  ng the  f u ~ r r t h  90-day period of t k l i  s 

i n v e 5 t - i  -igtit;.i o n  ai.2 r e v i  ewed .in the Fo"I1 ul,'ii ng repor t .  Ei:~pha.si s d u r i n g  tlii s 

per.iod iias been i :pon  d a t a  ; - :~qu is i t . i o i . i  arid i n i t i a l  d a t a  a n a l y ~ i s .  



1 , L i  tl:ra.l-!iy.:i Sl i  rye\/ . -- .....-. " ).-- 

Er'.fou.ts c o t r t i  n;i-d dur.i fig i:,ili quarter t o  'I ~ ~ c a t ~  acid< t j  re.ferences 

re1 a,teci t,o .the netk a:![,\ i i;s c;hny,2e.terist'ics.i s t  s 'TF!c. yeilcyal body 9-i' 'I i t:era.- 

"cure i s  consi des*.;:b'l c , a1 t h ~ u g i l  re? a t !  ve7y "i'si;; stirc1-i es d"i i-ectly pe;.,"; nent 

have ixc:.i.! 'I oca%r-:d ti> d i i . t e ,  

.." 
1 h:: i,)ihlicigrap~i:, f n ~ i n a t  uscd i n  prc jv iu i rs  r e p o r t s  hias been c~nt" i rnued.  

Addi L i ~ i ~ a ?  rc-ferenccs I O G ~ ~ E G I  dur j  n g  thS r; per! od arc  o ~ g a n l ' z e d  i n.to . f i ve  

general cat?goric?s r rnoi-.ion/mobi 1 ity, n~et:l~;:.::j sins of in j i i r 'y ; anatonig/radi- 

ography ; expee"\ rnci~.i;al s.trerigS.i.;/st\ncss ; a n d  'i i ~ ; j  uri ss/ fractures. blc con"ci n -  

ue t o  f i n d  t h ~  h~ll!.', o f  r e f ~ l r e i ~ c c ~  re la ted  t o  c'l i n i c a l  rcpor t s  t o  be 'af i n t e r e s t  

pr-imari l y  because tiley empi-rasize the widespread concern wi.th cervlca'l in jur -  

ies and the ' f r  treaLi;~en%. 

Tint.! b i  b l  i o g r a p i - I  i1a.s heen eiil arged by near'l y 300 add i  t'i ona l  references 

du r ing  , t h i s  report.?: rig period, a n d  now consi t; t s  of 21 '1 1 ra fe re i~ces  . X r z  keep- 

ing  it!^ p a s t  pv'ac't-ice, we have r'nc'lutiecl ol11y new acqu,isl'tbions i n  the b i b l i -  

ography for th-is ~ c ? p a r t .  'The b i  b i  ioyraphl'es frorn each qunr"ce1y report b1-i 7 1 

be c0rnb.i neii and l' ncl ilded i 11 tile f'i nnl ~ e p o r t ,  

E-f-fort. duri  tlg thi s qua,r"ir rwas p'l accd car1 t i l e  i ntcrr !a t ional  aspects  of 

ttlc cerv-i ca l  prub'l en;, Hence, fo re ign  l a n g u 3 . g ~  references const i  l . u t e  a ma- 

jor! t y  o f  tile b i  b l  i rzgrtipiiy. The worl d:ri de d i s t r i bu t ion  of a r . t i c l  cs (Japan- 

ese,  Germarl, Kiiss.ian, T ta'l i an ,  Afri cal l ,  e t c .  ) r e f l e c k  s n i g h  level of i n t e r -  

es t  i n  the  neck and .its cha rac l e r~ i s t i co  t h ~ o u g h o u t  the med-ical profc:ss-ion, 

A l t h o u g h  a n  adc!i t iar~al  25 rcl"erences re1 a tcd t o  t h e  category "11-loti on/ 

n~ob i  l i . k y H  were luc ,a t ed ,  no new t;r rccerit'ly-r5eported stua'.it:s were foi.rnd, 

i4as t o f  the ar.t.i c l  cs iirc conwrned e.i " i h r  ivi ';Ii subjects whose nor?,:~al mobi 1 - 



,i.i-.y has b,~:.o~::, ,impaTi,e;i, w?kh to"c;la'l s p i n a l  rii3!!i,l 5 t y ,  I:)T ?i'i t h  m o t i o n s  o t h e r  

t h an  -in .tilci saq.i.t.tal p l l w  Conscqu:?i~"cly, t h e  nuiriber of norma'l c c r v i  cal  

I ,-% 

i ~ i ? t i o n  st!!rl'i es rcmair'rs ;.;.I; ~ 3 ;  " ~ ; C I ~ " S C  have  been rt:ported preui ousl;~. 

A t  t i l l " s  tinir:, thi; rc-rerenccs each category of  t i l e  Si  bl ' iugraphy arc 

a s  f o l  l c j i ? ~ :  m o t = i ~ n / m i r b i I i . t y ,  25 new re-fcrenc::~, far  a t o t a l  t o  d a t e  s f  207; 

l;;ec:han,i :;n;:, o f  1 ;.\ ju$:*y , c1.i n\/iLln acqii,i s,i .ii nns \.:hi b7-i ng the t o t a l  t o  1(i? ; ana t -  

omy/rad.iogr2pily, an incrcasr of  5S t o  a total o f  336 Y ~ C P W ~ ~ S ;  cxperi~:~cn-Lr?l 

r n  slrengi:il ai lc i  s t r e s s ,  ? L  acldi2:ional rc:.i%ret.ices for  a t o t a l  of 2113; a n d  c ' l in-  

i cal  repcri;:; of il-i;juries 2nd frac-Lurcs, an increase 0°F 180 aind a curvei?.t 

t o t a l  of f 243. 



2 .  Si,, j i j ; j~ct - P Q C ~  

The :; j z e  crf t i l e  s inb jec t  poc)l expar~cied coi - IS~ t i e rab ' i y  diwi  n g  t h i s  quarter, 

2s a i:ajor ef?':olqt W L ~ S  L\~~cI I?Y ' .L ;~~F?~? "i cccn~plcte sr,cj~!, lsit ' ! 'c?~,i of  s~ ib jec t s  i n  the 

18-28 ;lye sr'oup 2nd als t :  .to 551.1 the 35-44 aye cjcoup. 

liie had a~"c- ic ' ipa ted  t h a t  i t  r ; ~ i g h t  be d i f f i c u l t t o  loc2.trt s u b j e c t s  for  

c r 
.i-i-i~ 22-44 aye  g ~ o u p ,  sinc;c khey do n ~ t ,  .tend "co conyrcya-k.e -in e a s i l y  access-  

*i b l e  groups (sucir izs col  1 cge stvc!ei?fi.s i n  dori~?r,it:or.i e s ) .  \?e dec ided  t o  adver- 

t i s e ,  and 1 1 7  e a r l y  Oc tobe r ,  a class'i f'Eed ad w i l s  p'laccd 'in t he  l o c a l  news- 

paper. Thc  r e s p o n s e  was miicli la.i.gci- "can we cx;ec,ted - soi:ie 75 phone i n -  

qu.i rS es vrerr? ansb:~red, T h o  I arger; t niirnber s f  rrsponden.ts \vs:re fernal es , and 

.in ri;any ca.ses we wsye a b l e  "c oei~lis'l: t i i e ' i r  h g ~ ! ~ ~ r i ( : l ~  a t  .tht same tir!le, I t  

appears that,  eriough pot ;enl i  a.1 subjec.i:s were r e c ~ u i  ted .from the acl t o  f.i 'I 1 

a l l  ferna'le s f z e  c l a s s i f i c a t i o n s  i n  t h e  age grcrip, as wel'l a s  the  ma'lc 111cd- 

<~ l i l l  2 n d  t :a lI  S ~ Z E S ,  

1,ncat'ing s!.~ort rriales c l . ; ~ C !  Females -in bo"i1 ;Age g r o u p s  has been a contin- 

uing prablem, b u t  e x t e n s i v e  v /o~"d-~f . -~ r?ou . th  a.nd I-;L~~ ' l c t in  board carzvassting 1 s 

hav-ing i: pos i t ive  a f f e c t .  Idt? now have su-F.F? c i e n t  " l e a d s "  or q u e s t i i o n n a i  yes 

on hand t o  f i l l  a11 b u t  t h e  s h o r t  male c a t e g o r y  i n  t h e  35-44 age g r o l J p .  

No major e f for t  t o  e n ? . i s t  ,the cidar*ly age group 11a.s y e t  been maIde, bu,t 

several  i n l  .ti a1 i nqui  ri es ::hrc~i!cjl~ crx-l"c;icts a t  1 ot:ci'l ser1.i or c i  .ti zens ' r e t i r e -  

11;211% cente rs  have b r o u g h t  ii p o s i t i v c  response. Milch o f  our3 subject  poo'l 

a c t i v i  l;y i n  I h s  next quar,t.r:r w i ' l l  be directed a t  l o c a t i n g  s u b j e c t s  i n  .tile 

65-74 age g r o u p .  Whi 'le ,there are a t  l e a s t  f i v e  rrclri-conval cscEnt  ret-irernent 

cen%:ers i n  the  area,  vie may have a  c o x i  derat-)'Ie p rob lem 1,di t h  h e a l t h  q l ~ e s - ~  

t i o n ~ a i i " ~ '  r e j e c t i o n s .  Uepeindii-~g an Ilo!v acute  t h i s  problem becomes, i t  may 

bc necessary t o  increase t h e  age rangc by f i v e  years  t o  inc lude  60-65 year- 

o l d s .  i x p a i ~ r ~ i o i ?  cjf t h e  ayk  railge k i i i ' i  be u~icI~r"Ckll;en o n l y  j f  i nsu f f i c i en2 :  



rlg;;rber:; o f  sub;jec.ts $re lucatcci -in t h c  pi-ei:r.\i.rec! age  gr-niip. 

'rhe cu*r4jrpi:r~.t sl;ai:i~s a f  t i is  s~,lbjec.I; p o o i  may be sum!.iiar.ized as -I"c~linws. 

~pproxir?ic, tely 250 ques t i o n n a i  rcs iiaue? c'i Lilzi- I ~ e c n  d i  sJcrf kau-ted to groups or 

m2-i 1 ed clii t ~ - i  tî , return envcl apes.  Giiic?rc pi~i;s,i b l  e ,  the i.tai!:e nf a po"cei.i.t;i a l  

subject i s  nbtad ned txfore a y ucst i  n n n a i  re i s  g i v e n  o~!;t,, O f  those yoterzt-i a1 

siabjects t i~us  ident.i.f"led, pie c;uu'ri?n.tly h a v b  23 y ~ c ~ t - i  o n m i  Y ' ~ S  o u t  but; n o t  

r e t u r n e d  ((:oi lsis t h g  gaf 5 from -i;l?t; y o u i ~ y  zge g roup ,  20 i ~ i i d d l e  aye,  2 elderly 

and 3 of ilu;l.:novrn age)  + Since 'tl~t: s tart  o.f' "cl-ie s tudy ,  sc!mca '188 q~rest'iionnair~s 

have been retkrrned, OF thcse,  131 fa i t  i~q"^r , L . I  Li.12 yaiing a g e  gu'cjup ancl 57 f i t  

t h e  rn l 'ddk cay g roup .  Quez.ti onsa-i rss r4ejl:ct.cd on the  basis  o f  heal  l h  h. is- 

tory a lone  totalled 18 for ,the yourlg t1ge gr'oup ( 2  r e j e c t i o n  rate o f  '13.9%). 

When niedi ca l  h i  story I-ejec't;? ons  arca ~ 0 1 i l l 2 . i  liehi w,i t h  40 qircstionnai res unusable 

f o r  o t h e r  r e a s o n s  (moved, t o o  o l d ,  cat t lgory f,i l'lcci, e t c . )  , a totaa'l  0.f 58 

responses? Qr 44.3% \:ere uriusrablc ' in  l:i.\e ycui~rj  a c y  grnrii:); T!!c mslr1.i ci:? re- 

jection rat-.c .Far "c7c midd'lei age Group so .1-'1:1r "is 19.3% ((1 o f  57 clues.tioint~;i i-cs 

returned). T t ~ i  s r a t e  i s s7 ig!~t ' ly  h i g i l e r  . j : h i j ~>  .Ljlat, for  t h e  younger age g roup ,  

w h i c h  i s  t o  he expected.  liowe\scr, due ,to l h e  rriore discrl 'minate canvassing 

of  subjects i n  th i s  g r o u p  ( t h e  ncwspa,per a d )  only  2 questionnaires hnvc 

been ut~usable for o.thcr t l i i in  mecii cal  reasons. Therefore t h e  t o t a l  reject ion 

rate For s u b j ~ c t . ~  i n  t h i s  middle age group  i s  2 3 . 2 % .  No rejection r a t e  for 

e lde r ly  subjecJis can bc cs.tabl r'sl:ed unti "I a c t i  y e  recruiting beg ins  in  t h a t  

g roup .  

On t h e  b a s i s  o f  subjects a'l rezdli measured plus ripproved questi 0nna.i res 

un h a n d ,  a1 1 s u b j e c t s  needled t o  f'i 1'1 a l l  o f  .the s ize  ciitegories .in t h e  young 

;:lie g r o u p  have i-1eet-1 located ( e x c e p t  for tlw short male group, wt~- i c t l  lacks 2 

. 111 the n- i  d d l  c a g e  g r o u p ,  a ?  1 .i'cr.iale categories  p lus  t h a t  o f  t a l l  



rilsles a re  i l i a i x i ,  while si.ic.rrd a n d  mecli urn-sized rcen rerr;aUiii 1 a ~ c ; e l y  ur~locl:.~ted, 

E'ol'i o\:!-up o f  tinreturnad y i i e s t i  onnai  yes i s  beg i  r1ii.i ng and w i  'I l l ~ e p e f u ?  'ly aAi d 

.i r, f - i  -1 1 .in$ u u ' ~  .ti.ies@ (:aLc$,oiqi es . 
1 t v i i  1.1 bi:csme appiircr.;"ias . t h i s  report i s  r:?vS e\ved t h a t o u r  previoussly 

s'tii'ced goal  of  r u n n i n g  '10 r;ew sub jec t . s  p2r week tii!rji*rg the quarter  was n o t  

achievecl, Gs'i~i'i~ 4 2  s u b j e c t s  were X-rayed and " i s t i n y  was cornpletcd on 40 

sub jec t s ,  these were far fewer t han  we had expec.i;od t o  process,  Severa'l 

f a c t o r s  \*r'2ri? i~\101ved. i : ~  c a i i s i n g  thSs g a p ,  b u t  t i l e  chief problem was tl~s: 

i i ~ i ~ c r c n t  d. i f f , icu ' iQ/  of scl.!~di!ling iririnaii s i1b jc tc . t~ .  Desp'i'te t h e  f a c t  t h a t .  

vie 1iia.i nta? n a large pool of " a v a i  'I a b l  e" s u b j e c t s ,  .it was no t  uncommon t o  

have t a  p lace  5 o r  10 P ~ Q ~ I D  c a l l s  t o  s c i \ e d l i l ~  otri; subjec t .  The holiday 

period a l s o  had a major I n i p a c t ,  making i t  c! iff icul t  "c schke,ule subj~acts 

iil the ijicck b e f o r e  T h a n k s g i v i n g  and Christmas. For exan:ple, -in t h e  week be- 

fore l'ha.nksgi v.i ng , 5 of  6 sci~edirl ed .c;~jhj f>cts e i  .tiler cence?  l eci; :lt t h z  1'ias.t 

minute o r  simply f a i l e d  t o  appear. While \ ie  were ab l e  t o  reschedule most 

cance'l l a t i o n s  , .i;hc t 1 1 i 1 ~  P C Y  i ~ d  ar i  g f  nal  'ly i n t e r ~ d e d  for tes t ing  t-ii;a"iub,-je~t 

usual l y  went ilr.ii.'i l led.  Scheciul i ng cii ff-i GUI t i e s ,  cance l  ' l a t i a n s  , mi nor equip-. 

nient mai ntenancc probleins ( b h i c i s  i nci.*eai;e w i t h  t~c:avi ei. use) , and t h e  f a c t  

t t i a t  our prkilnau.y laboratory a s s i s t a n t  i s  showing  an 8.1 lergy .t;u someth-i ng i n  

t h e  l a b  have a14 contrl b u t c d  t o  n a t b e e i n g  ab'le t o  measure as i^nany subject:; 
- 

as pie wogl d I~ave pi-ef~rret l ,  I he corrcc b l  vc ac.t.'i ons laei ng imp1 ernet?t?ed t o  

coirilter these ~ ~ r o b i e ! i ' i ~  are dcscri bed i n  Seclioi? TI1 o f  th i s  report. 



3. Ra,c,i j (:i!,j t-::,;:>,ly- *-.*-.> ... . 

'[kt? ,bvio r.i:!:.,.i;cs i n  X-r4-:y pu.oc:adi,irss df:scv.-i bed i n  the  ...-..-..... Th'i rd O u a r t w  L. -,-- 

Rftiw9i.L ! ; a \ ~ ?  !ii.:eil . in  use dr!l-ii;g t1.i-i~ q u a r t z ~  avid h i ! ~ ~ !  p ~ o v e 1 7  e f f e c t i v e ,  The 
"..-.A__. 

ljse o-;l .t;lc+ r;':? :,:i'i r<:fcrc:n~,i:! r-czd a t t a c h e t i  t o  a tlcac!bal:ci provides a re1 f a b l  f3 

1?eu-[:y;~'1 t . jos j  I . t.inil ,. . # .  ii~;3.vi ...rj.u i ; ~ g l t ,  r?r?d the ~:e,fcrsncc I lnc  t angen t  Lo t h e  skul l  
, , ( a s  p?.cvi  cus ' i~;  di.sci-.i !.let/) ,i s ?i;'l i a111 e i 1-1 ra;\asuri ng ra f i ses  a? n;a"c. i o n .  The 

ljse 0.f a "d.~~t : j : :~ : ; j -~ / j i>~i ' j  / f dpi.<,li '1 ~ { : t . r a l  u i  el.! ( j rls"i.ead of  "soft- .seat ' !  v i e w )  
, ,, 

JIBS i3iei;ri h:?l;fi: l i i.1 c^! i n i r : a l  e v a i u a t i  ijn of-' ,tllc ci2rv.i ca l  sp'ine X--rays ,, s i n c e  

the !:...,:I (iirlci ~b~,~.::-i:'ii:~::s 7-1)  \!~:rtehyae a y e  t l iown more el e a r l y  w i  .i;h .the shuu ' l  - 
ders  'I  oele:/.:+d. I;'e cc!n.cf n v ~  .1c ?rial ,yze f hrec X-rays f o r  range-of-moti on : 

harr l  s ~ ; I . L  ileii i:i,;iLi , hsrd sca t  f 1 e x !  on , and  i~arci sea t  exteris'i oi l .  

~~~~i ng r~;!,jv~.i..~>~ , % %  ,-I\. -1: l . i~ X-ri?y ( a n d  pi-~u.i;o~raiisnetry) portions o f  l;he 

stll(j:Il iilt:::.i"e C O : r , ' : i 1 2 ~ ~ 2 ~  , ' ,. ,...,, for  ?'ov.";y a d d ?  tional t;w,bjccts, A t o t a l  of 85 s e t s  o f  

)i-yays F\c!::l;1 .;,>key! tcl &ti\, $ h ~ s c ,  SC) s r b  spi%a\;?[de ufcfs', ;Aar;ge-uf..- , . 

n ' r o t < ~ n  <ia.ta, F'.i\i3r: s ~ i h j e c t s  , to d a t e  have been rejected orr the basis of c l i n -  
." î ca'l ~ 5 v . i  c:\w o f  t"i X-uqays, 1 i i y v ~ e  o f  .i;i?c!ss w;ire repa!- t ;ed prev! ously .  During 

t h i s  period, t : ~ o  su%);jects c o u l d  n o t  cont'ii~us: one yctjng male had a ri1oi;or- 

cyc le  8i:c-i d e n t h  h-i s t o r y  (tI~c!u:iii X-rays weye .i i?cot~cl i4s.i ve)  and one 36-year-, 

01 d .Feiri?.l e w h o  ~k~!>~,iciii  a.r.i;hr3,i ti c tlegencrati c ~ n  a.hiiorma1 f o r  l ~ c r  age .  I n  add-  
,. . i t io i? ,  ~ . ~ v e  s!ik,i:?cls tiha w,c:re X-rayed are c o  longer a v a i l a b l e  t o  f i n i s h  the 

s.tljdy. 'I'heS I* rei;:i'i .ts c';,i 'I 'I not; he hc ' l  uclcd i r~ t.he fi rial ailalysg'c; , even 

tlio?rg;l i.i?c; X-yay: have besii aiialyzcd For rat?ye-of-mal,ion, 

'The approvrd, usab'!e )(-\;;;,ys orr Iiarrd a t  the  end o f  the  q u a r t e r  a r e  

broken do:vii by cdtc i jc~ry  as siioljin -in T a b l e  1, No X-rsys o f  e lde r ly  s u b j e c t s  

have been t aken .  



. * 

p1j.t 6 1 1 x-yay ;:Gcj n i ; p 1  I : , :  ,I,-.\:, . - . , - j 4 -  c;~!,;,;cii:~3y --:.- r;~i?j;ci l;f l ~o t i i on  d a t a  for E: g i  y e n  

t h e  futlnre t o  z i ~ a l y z ~  rliiv. i..ar!gc--oP-n;:liion d;,l";.a u s i n g  alrcadg.-existi~-,ig coin- 

t i  on, f l e x i o n ,  e x t s i ~ x - i  o i l ,  2nd ~.fi i . i j j~r-.~)F-i~lo.t. i on. The c,iata from seventy se t s  

have  been coclt-lii aiid k~ypunct ieci .  For tilis ~~ipi?,..t, orily t o t a l  range-o"r"-i;?otion 

was a i ~ a l y z e d ,  w i  t k  t h ~  To1 lr?v!ing r..c:s;ul t s ,  X r o ~  40 femalcs (26 y o u n g ,  '14 n ~ i d -  

d l  e age) t h e  ave rage  range? of inati or\ measu r~d  .i'r9onl X-rays s 133.8 degvecs , 

wri t h  a s.tandril*d dev i  a t i  oil o f  20.8 degrees. ' f h c  average rangr.a-of-rn0t .h .far 

30 n\a?es (26 yolrng, 4 ~ i l t i d l e  agc)  i s  '142,l clcgi'ce:;, w i  t i1 '15.9 degrees stan- 

d a r d  d c v i a  t . ion, Tal;en t o g e t i ~ e r . ,  the 70 strbjr?c.i;s analyzed t o  d & , ~  a v e r a g e d  

137.4 degrees ~ a n g e - o f - m o t i  on (sta?:dard clevi  a t !  or.1 '19,2 c!cgrees), Tk i i s  range 

l .i i-.eu.ature sources. 



4 p;ietgsqr;;l.n!i~::-L\-'y 
......".--.mu- w .l-.-. -.--. - b-- 

Data ~ - i c q i . i i s i t i o n  i r i  t h e  ~~hotcg~a:nii-istry phase of t h e  sti!dy progressed 

smc~L!.ily ti,v.o!rgnout t h e  yuar'"cr. l!se of high-contrastnmarkers t a p e d  d i r e c t l y  

1.0 t;l;! z;iz:.in a t  t h e  i?iis.iuri a n d  .P.reg'ici.\ pos ' i t io r~s  i las proven .to be a nicire re- 

l , iah ' le  -ii?Q.i c a t o r  o f  h ~ a d  p o s i t j o n  t h a n  d i d  the  headband ar:d r e fe rence  rod 

;.i,'P.rancj;:r:;mt; iised pre\;.iotisly. Qt:hs?i.w-i se  , puo~,ec!ures reiilai n m c h a n g e d  - t h e  

neutral , f l cx ion  , and extensi  on pos! t i o n s  are each b e i n g  photographed t h r e e  

t - i~ ines,  i n  scqi icnco% Eaf.For.t:s t o  'i imi t shoulddcr' and upper torso motiori by 

c l o s e l y  o b s e r v i n g  a i;i.iouldcr b u ?  'i seye ! lave beer1 success fu l .  Subject:; a r e  

asked to repcat the position i f  the sh~ulslcv~s move. Ttris allows acc,uiaate 

rai?g~-cr.:'-~ii!o~i:i011 measure:ncni, of t h e  head and neck only  \.~-i tilout the necess i ty  

o f  sea t  b a ? t s  or torso restraints. 

As t?o.tci! .i ri t / ~  p r e v j  OIIS s e c t i  on,  photographic range-of-mot! on  d a t a  

e r e  ccriid ~ n t c  ",wo p~lr~c?-;e-! cards fc r  el;;i;putarf zed s t a t ?  cal a\?al ys ls ,  

To da.Le:, c; tot,a.l o f  7(i s i~b jec- t s  have  been photagra.pi;eci, The plroto- 

graphs .Fi.thn: sc\ienty subjec ts  have bsen analyzed, coded a,i\d keypunci-ieIl. 

Range-af-i; ioti on a n a l y s i s  from tile same f o r t y  woinevl and "c\i rty men as repor ted 

i n  the r ad i~g rap l l y  sec ' t ion i s  presented i n  T a b l e  I I .  N ~ t e  t h a t  the pre- 

v-iouslys~,descri be11 X- . ray  ana lys i s  -is repeated i n  Table II , The average 

rc?nge-af~~-iriotl'ci~ measured f o r  these subjects -i s cx,t;r;ernely consi s tcmt .  l'hi s 

supports .tile prel iminary csncl  us.ion readled eau.1 i c r ,  t h a t  subjects e x h i b i t  

a h i g h  de:jree o f  r epea t i h i  l i t y  i n  their  ? ndi  v i  dual ranges-of-motion. The 

1 arge s t andard  dev i  a t i  ons a t t a i n e d  cont i  nuc t o  i ndi  c a t e  l args va r i a t i ons  

i n  n:ob-i l i t y  bcll,\reen s u b j e c t s .  
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I;, Ar.1-i:ilyoonr;;?t.ry 
"I.____._.l__.. ._ "6-". 

All s!,~!lji.ci, a!~,i:i:rcagonie,try oi:,tii,i ned tlii s qua r t e r  wi;s taken u s i n g  the 48 

I I~E~: :  i:rc; ; ? , I I ~  tllli .C;E~L!P!ICFZ dtscrli i jel: i ri ~ / I C  Tf3.l i ~ d  a 0uiirtelAJ .-... .. - ---- Report. T!ie 

p\ '~c;?:d:\~qc j s u;~,.?; r i < %  a I a n d  rai;'irl; t o t a l  t ' irne nccdcd t o  tnark the  sub j ec t  and 

i;~;:i. iii'i? neaswrcs a?icrages less  t h a n  twenty minutes. 1\11 measurements a r e  

f:ai,:<i!i ti1 the s a w  i t?di \ j i d ~ z 1  to i l ~ ~ j d  i nter'-.i;:casurer errors. 

A sys tcin \p l i js  rly:\~j sed du r i  fig the y uartev. t o  code anthrspometry mea- 

siircs or! itcj .F'ci?i.' punchcci c s ~ d s .  As w i  t h  the  ~ange-of-moti  011 d a t a ,  anthrapom- 

f:tvj r::::y ti.ien b~ ai.;alyzed u s l  ng e x i  s t i  nil I , !n ivers i  t y  0°F l4i c i~ igan  S t a , t i s t i c a l  

Lab coinj:li.ii,er p~'oc;u.c?i:is. 

AnGhropc)tl;etry lras been obta-iiied -from a t o t a l  of 52 sub j ec t s  t o  clate, 

and 48 o f  the  52 subj:?cts have been coded and keypunched. 

I\ ?irri-i"r,d rir)~?'I:)/s-is c!Sr sc;\ll;!c.l.ed irieasi!res has beerr eomp'leted, Statumc 

bvb,l;ui v ; f t h  a&'.qm b - .  - 3 0  - 6 : m u r n  prpt;t  i t l i n g  ~ ! c ~ $ ~ h , ~  !./er. an3lyzc.d for p%t. 8 1  \.... ~ i i ~ r  papi4I C I L  1ut13 

avid p:l; tcrior neck I sngth h, supur4ior and -i nferi ur neck circumference,  arid 

head ci;5cu~i:.i.'erence v;t;r.t? ai:a.lyzeil far sexua'l a.nd s i z e  coinparisoix. 11: was 

foilric! Lila,@ rnalcs wpre l a r g e r  on the  average t h a n  f e m a l e s  i n  a l l  measures. 

A1 s o ,  v!i t h  the  cxcep. t i  on of: posttlrl or neck 1engtl.1, i "i;\nras. general l y  .true 

tha.L t h e  r. Link ~ ~ i - d e ~ '  othc?in t i ieasure~ c o r r e l a t e s  exac-tly w i  tli s t a t u r e :  i .c. , 
'the ta l ' i e r  P E Y S O ~ I  Elas t h e  l a rqcr  /lead and neck. Pos t e r i o r  neck l e n g t h  tended 

to ljcl - ranc!aiil an:ong womei? arid n o t  correl a t e d  t o  s t a t u r e .  

f\ prc?'ll:minary cc!!nparison o f  the  study p o p i ~ l a t i o n  with the U.S.  popu- 

1 a t j o n  !b;)an w h i  ci-1 crur. s i z e  cr.i teri a \,liere based revea l s  sonie encouraging re- 

s u l t s .  'The 50 th  pr-rccnti'ir? (nnn-weig i -~ked sverage) f o r  t he  s tudy population 

cO%]~,1:rcs v e i y  -Taiini4ah"ly \ri t h  the: 50 ti1 peu.c-,e?ti l e  of the U .S .  popul a.ti on i n 

tile SL;:i? ag2  groi ip .  S i n ~ i l ; t r  rc?sul,i;s were ob.tainec1 wl:en b ~ t t l  sta.i;ure and 
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p0rt-i 0 2  o f  "LIP tes .1 rig prilgri:r~l. 6z:nerat-i 9i.i 0.7 a s i  gnal  su%f"ic-i en t ly  s t r o n g  

t o  ire a,??a'iy:@cj ijy c ; ~ ~ \ ~ i ~ ~ . i - & c r  c:c;nti nups t o  t:c a d i f f  icul  t , task.  Several sub- 

j e c t s  )lave: ktzei; ~ n c o r ; : r t c u c d  ; i ~ i > l ~  i.l,3,;ie i?acl * i l i h e ~ c n t ? y  "sL1"f-f" necks (espec- 

i a l  'ij/ ti!'! l i.!-!e:'l o f  avclraGe or hi:;iiiy bui  I d )  . Even a t  ,the maxiinurn a1 'lowabl e 

2 C G e l t 3 y a ~ i  , J R  0.f vvje G :  t ! ?ese  ~!;b;jracts I.EVC had vi r - tua ' l ly  n r ~  i~i~!sc'Ie re- 
* I  . sporrsc, i:nr-itui;a"icly, ,~iksr,l a r e  thr? C Y \ I : C ~ ~ : ~ ~ O ~ \ ,  n o t  t h e  rule,  and si lould n o t  

aducsr::~'!y affec"i.il.ti(2 oucr'a'i 1 p-ci J ~ c i ,  \rcs~.al t,s. I t  s hau'l d he n2,"L,.:i JGi.ldt even 

if' a coni!:?uter--au;aly;~~.i~ ' l~ s j g ) x ' i  i s  n o t  o b t i i i ~ ~ ~ ~ d ,  e ~ i o u y h  of a cIiai?gc raccurs 

in t h e  !..! iL s i  g n a l  r:i.on.i tcirec! w'i ti., ci s t r i  p - c h a r t  recorder t o  ill loihi I -mid anal  - 

ysais o f  the t e s t , .  

i.(o neid techni c i i i  proh'l QiiI:; arose c!itri nc! ,tit!? reporthng peui od , and several 

I h i a  pu.u!~lem c f  i o ~  EP!G s i g n d l  strengt:i! f r o m  the  s y  1 erl'ius capi . t ,?s and 

:,?i~li sp.iviiil i s muscles i n  thi.: ba.ck o f  .the rrt?r.lc W ~ S  s o l  vecl by u:intj e'lccti...oc':c 

p l  acemei.~ts rccor:~rilet~dcd by Ilavi s ,*  The el ectl'octes are placed speci f i e d  d i  s -  

tances fron? t h e  p a l ] ~ ; j t z d  spine ol' the sccolici cervical vertebra, l:e h;ve 

found  ti3l:s landrfiark. oasy to loca t e  and maasrlri:: from i n  the  gr.ca.t: n:ajarity 

of  s u h j c c t s ,  espcsially s ince  we have a l a t e r a l  X-ray o f  each s u b j e c t  a v a i l -  
. . 

a b l e  for reference. //I--. o n l y  dioanback t o  th i s  p1acen;cn.i. technique i s  . that  

t h e  supcr'icr of the  t i ,~io electi*odr.ls l i e s  an or s l i g h t l y  above the ha-ir'line 

?it. the nape o f  tile Fcir-i;uiI~~il.ely, m o s t  st .?!~jects tcs"ccd t o  d a t e  are 

i v e s r i n ~  'he c:lrren.lly popliliar 'I o r ~ g  \ l a i r  s t . y k s ,  and we have had 1 i t t l e  prob-,  

' i ~ t l ?  i r  o b t a i n i n g  p a r r i i i r i o n  t o  tr':o av:ay enougir hair l o  a] low proper electrode 
---~ 



p ?  acenicrrt and g30d i i ~ i h r ~ s i ~ i ~ ,  

The cfi"ec.t o f  .tli~! n2i.i el  t ?c t+rod~  p'l acen:en.t on s i  gnal s t ; r e n g t h  i s  i 11 us- 

t,ratcil i n  F ' i  ::ire 1 , ' f h ?  ' recordii~gs ark s.trcngti.1 t e s t s  of  hwn t a l  I viamen k/ho 

c!,~!vclolpcb i:.p;~i~~r,irnai:~d\'I)~ ti?@ same s t r e n g t h .  'The t ~ o  recorclings are di rect ly  

cc;rr;i;arab'i P , ai:d t h e  'I nrcy i ncrea.se 1 n signal strength -is c v i  d e n t .  

E,r'fosr"s!; i\a\!e 2 1 % ~  b i ~ c n  s ~ ~ ~ e s ~ f l i l  during t h i s  quarter %o redince da.ta 

' !~sses  . t ~  a rn-ii?ir,:uin. '[lie improvsrcent ' in  e'lec,l;~cde placemei~t has bcevi t h e  

i.~lxt:, sig;*if.S'ic.i-irt i ,, , advai~::ci!~efii;, b u t  other tec i i i - i iq i ies have a l s o  been h e l p f u l .  

For exaitlp'l F , r c a c t i  on t ime bests  are very cl c~se'l y rriuni "ired. I n  most cases, 

cl st~. ip-c!~~ir . j :  record o f  t h e  EEMG and acce le ra t ion  signals .is taken .'iron1 t h e  

t~1;pe ~\ei.order i;ri;iec!iatc'ly after  the .test i s  run. I n  t h i s  rega id ,  we have 

.Foi.rl~d t h a t  t i i e r e  i s  sufficiet l t  t i v e  t o  turn an the s t r ip-char t  recorder h e -  

hieen ,i;h~: t-irfie {;.he ~ r e i g ! . ~ L  reaches t h e  end of i t s  travel and t h e  time the 

rccorded t a p e  pz;sses over tihe ulayback  heads, This tecl.~niq~le prov.iclc?.; ;1 

check 0.f' thc primary da.ta channels v i r tual ly  s in~ul  taneously w i t h  the run- 

n i n g  (sf t i l e  t e s t .  The e d i t  fea.ture i n  .the control  channel cSircuitry makes 

i t  poss ib la  t o  e d i t  any t e s t  w i ~ i c h  does n o t  produce measurable r e a c t i o n s .  

*This real t i m a  check allows us 2;o iminediately increase weight d rop  d is , tances  

a n d  rErutl a t e s t .  \"IF: are l!eirlg pers"istent i n  rerunning t e s t s  u n t i l  three 

;.i.na'lyzable ; * e a c t i a n  t-in:es ;ire measured, Data losses ,  a t  l e a s t f o r  the pv-i- 

mry miiscle groijp b e i n g  %er;.ted, are now a t a  aminirnum. 

Severti'! t.qi.li pii1en.t ref irzeii~ents described i n  the previous report were 

cnsit;le.ted ezv.ly i n  th i s  quar'tcr and have increased d a b - t a k i  ng efficieeccy 

z : ~ d  accuracy.  Fiyurc 2 i ' l lus t ra tes  tile work area used for contu 'o l l ing rertc- 

i:ion t i i ~ i e  and  s t r c n g l h  t e s  ti rig. The t a p e  recoi~der i s  mounteci on a, rriobi l e  
cy,j.t , 2 6 . ' .  

t LII 1 O C \ ; ~  ng k d i i ~ @ ' l  s . 3:k i s tillus j sol a tcd f ron~ t a b 1  c v l ' b r a t i  ons which  

i ! . i ~ ~  ;; ti;c pa;t ci; l ;s~d lJ;.:sc] i ;ls si1.i $.ts i n  r . c c~ r  dad s i g ~ d s ,  'i'tle recorder 



. . / ;  , 
! ,  I : ;  , I  I ,  , i ,  

t ,  , '  . ~ j l  . :..,I 
, > ,  

, I  ,. , , . 
! ,  ,: , ,  i ' I 

*I"- ; ' I . . 
,* ,, , ,,". h,, ,,: 

/ _ I  . . 
-,, , '? - . . 

/.'= 
~ - . . .  . . . 

*.-I , "" ,: > _ '_ ~ 8 - >? ., ; *: >:  !,-..,. 5 

c::- 
cfi 1 % , #  s,, . . % * ~  + . , 
.abAm& :> 

fP . .  .. , . . -  . -  ; , .  . ,  L..d c. 2 , I -- -1 

$L<T~ 1- , * . - - - . - - p~.?p,+,~,6~-K""." - -  -- ..-,----.---- -.-, 
, I " 7 1 , .  ,' , > -\ j . . , . i. 

<,), $li .,=;. -/' 
I :  

\%.\ \ I . - ,  
c),4 , . >", .. . ; j: , .  . * ,  . '-< - , . I  . . 

1 .: 8 . .  I .&<  , .$ . , .%  ; *. '.I " . '  '.'i'?. .+ , ..,. 1.. - -  I,, .., .; :.:> :,.. *.-- 
. .. . .. : :, , ' I ~  i . .  

, ' I  

. - 32 lbs 





i s  1:oitd contrnllr.cl rcrilote.iiy f t O ~ ) , : ; l l  a ina r i i i b ib  pane l  i e  f ront  of the t e s t  con- 
"" r r  l o  rui? a reactiori time tes t . ,  t h e  c o n t r o l l e r  observes t he  EFIG Trcm 

t11e pr'iniary ri~i~tscle group i n  ,the osci.1 'loscope. \l4iil?n t he  s u b j e c t  i s  rcilaxed, 

tile c:oi~tro'l '1 er tuv.ns on "ciic ,tape recorder, re1 sascs the we i  y l i t  ai?d writc i ies 

for.  the I ;~L!sc~:?  ~ ' i ? i . i ~ . l ; i ~ n  jri the  C R O .  1.f 2.lc i s  douht.i.'u'I o f  s i g n a l  strength 

section QC-' %;h6 rc:corder. PI1 con.tro'ls are w i t h i n  easy reach tirid the  pro- 

gressiori t h \ "~k ig i i  ' the reactl 'oi .1 .t'in;e a ; ~ d  streng't;h t e s t i n g  st3r;iiitnces inoves 

very sr;oothly, 

F-igure 3 s i . ~o~ds  t h e  morii tor consoic i n  dc"sa'il . When the c:cntrul'ier 

faces the  consoleS he may a l s o  observc the sub j ec t  a t  a g l a n c e .  All of 

the t e s t i n g  f t ~ ~ ? r % i  ans are I iandled fu*oni t h e  coi~so'le, wlli ch features ga-i n con- 

tiqols For al ' l  ci-;anriels, a i:ioni,tor switch t o  allov,! ,rmani t o r i ng  sf any isne 

determining musclc strengi.h,  a n ~ i  c r o p h a 7 n c  F o r  V O ~ C ~  track recording, off-on 

~ o i ? t ~ o l s  for t i l e  t ape  rccorclcr a i ~ I  can2;rol c h a n n c ' l  (same s w i t c h  works both),  
..>. arid we+i g h t  rcl ease/csntro'I chaimel d a t a  strobe sbii tches  . I /I&I moni t ~ r  con- 

sole has proveil .to be high'iy re'liable , f u r  dai ' ly use. 

Forty add i t i ona l  sub jec ts  were tested for reac t ion  time d u r i n g  t h i s  

quarter. Valid r-:act,-ion t-I,IC d a t a  have now been co'ilected from 47 subjects. 

Head acce le ra t ions  now achieved a r e  cu ;?s i s ten t ly  greater t h a n  0 . 5  G ,  and  us- 

u a l l y  a r e  in t h e  0 . 7 5  t o  1 , O  G vange. T h i s  produces a cijstinct incrsase 

i n  muscle z c t i v i t y  i n  a l l  b u t  a f e w  i s o l a t c d  instances. Wead clisp'lacenients 

g e n c ~ a l l y  rangc froin urle 'lo three incilcs. 

Sample react.ion times have heen hard-.analyzed froin str ip- .chart  records 

o b t a i r ~ c d  froin 20 Fcillale 2nd '15 male subjects .  Thc results obtai:ied thus 

f a r  si:oi.i a rarljjc of  50 t o  ijO nisec for b o t h  r ~ e c k  f lexors and neck extensors, 
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bl1.t; are ~f S L I C . ~  great ~ : > ~ i ' i a , b l  l i t y  "i:l.iah i ' t  k;su'ld b ~ i  nlis'iearl.i!ig to prc:sent 

.ther;l i n  nlnre i!tita.il a t  ~, i . ; is  . t i r n  I ~ E . .  1 Acidi t i  orra'i s i l b j e c t s  sandr~rrre rc.fl' ned 

a ~ i a ' l y s i c ;  ?..echniques i.,iil'i pra\!ide nore i.lse.f.'u? ;.esu'lts i n  the near f~~.'iurt., 



7 .  t.dc?ck f l u ~ c ?  p Styen!) .- ti.: 14c~s~rgi-iic.n.i:t; - 

Ncck s t r e n y  l i i i  is::asurei~i~?i~t proceciai-es 'i 1-1 use di!i*i ng th'i s qua~mter have 

ri0.t chaiirjed fru!?i C-ior;c descr:~ .i bsd -i n pi.evi ous reporb s, estep'l: ,for i ritru- 
-. 

diict-i on o f  a "1 eau.r,"i n g "  x i .  1 I tie suhjc~; , t  produces one uiirccurded sh~\~. l ; -  

.term exer.k.l'o17 ~hji t j./ !.;e~:k f l  i;>;i:)i.s tincl neck s x t c n s a r s  pr-i o r  to rec11~4i  r ig  the 

t . t~rsc r;:a::iii;:~m st i -e t . ig t i l  .i;ial;\ls.. This a l I o \ ~ s  tfie s ~ i b j c c t  to  experience the 

sonsa-Lio\;s produced by t h g  excrP ' io i~  and  i las probably reduced the dcgyfiee o f  

l earni ;?g t r e n d  s ~ c t ~  - in .ti?@ .ti.lr3cc strengtn tr.i a l  s . 
S t r c n g t h  t c s t ' i n y  has been c.r?mplc.l;eci with tz , t o t a l  o f  47 suhjec.i;s t o  da.te, 

All strei-rcjll~ ,test dii,ta have beeit ana l yz~?c l  ,from 4.2 01" these subjc2cts :  24  fe-- 

males 2nd 18 males. The rssul.l;s, wi-~ici~ are surnrr~ar-izcd ii? T a b l e  h V ,  shoki 

first Ihst the neck extensors arb stroi ige~'  ttian t he  r~eck f l e x o r s  j n  b o t h  men 

2nd woniler; 2nd secoi~ci %hat men are strongei'., on "the average, t h a n  Idoiillsn. 

These u'esu? t s  are  n o t  u r ~ e x p e c i ~ d ,  t h o u y  h i nrl-iv-i dual  d i  f , F ~ r e n c ~ s  resu? t e d  i !r 

some worn2n being s t \ - m g e r  i;han men o f  simllar s ' ize and  w e i g h t .  I t  i s  a l s o  

.i ntercs ti ny t o  n o t e  t i l e  1 arger cll.giAee of \iari a!>-\ 1 i t y  amo;ig men than ltbomen. 

Tl-te e f f e c t  ~f ins t l ' tu t l ' ng  a "learning" e x e r t i o ~ ~  was reflected when in -  

d i v i  dua l  resu'l ts were exam! ned. Two 1 earning trends were noted in t w e l v e  

observc?.i;ions d u r i n g  tile previous r epo r t i ng  period (6 subjects ,  each with 

f lexor 2nd  e x t e n s o r  t e s t s )  , for a trend percentage of 16 .7%.  I n  the cu r r en t  

per iod,  40 subjects \;!ere les"ced, w i t h  80 se t s  ,f strength t e s t s  resul t - i n g .  

Of "ciese 80 s e t s  of "three t r i a l s  each,  ~dtlly scven, or 8.8% r;'xh.i'b.ited t r e n d s .  

A iiiajori t y  of  t h e  trc?ncis occur during rx tens ion  t e s t s ,  wh ich  .is probably 

due t o  body brac-iriy b e i n g  ilcir~i~ved t,hrough t h e  s p i t ~ e  arid 'leys k i i  t h  succes- 

s i v e  " i d s .  Also ,  so!ne se'1.F-.:oi>~pcti "Gisn has bcsr: noted in trerrd s i tuat ions .  

/.initlever, l i l os t  subjec ts  were cn;.i.; istei~t -in .i;ile s.i;rengi.h acllieveci under t i lax i -  

ii?ii!:l e x e r t i o n  ccji.idi t'ions. ( 2 2  05 24 warncn a ~ ? d  '14 of' 18 I.ilcn exhs'bl'tcd iess  



r- 
(0 Xi 
Ti c.1 
c c3 
0 'r- 
CJ Vl 
0) 
LO .!J 

C) 
UJ 'r- 

e b 
I-- -I-' 

z 
Ll 
lx 
I-- 
(/] 

L o  =T 
LIJ 

F 

rn 
LbE 
A 
U 
u> 
2 
L 

c/) 

LAJ 
'I) 
m 
3 
(/? 

as:- .GL" 



than 10% cacP.Fic.igi?l o f  var . ia tL ien  .- s-td dev ; lriean - i n  e i t i - i c y  f lexor .  or 

extc?risnt. tes ts  or b o t h . )  f'klc?re i s  n gre8.i; d e a l  o f  v a r i a t - i o n  between sub- 

j e r t s ,  as indi i : i : te$ by .i;l-it? ranges o f  ~i-icercieci s ti-e;?gtt,s, Females rar1gl.d 

f ~ o n  2 lo?! r?.F 7 . 3  pounds t l  a h-igl.1 o f  45 .5  F G L ~ ~ I ~ S ,  arid males .frum 11 ,,4 

pounds LO 6 3 , s  !:cirn$s. 
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I ne r ~ i a j ~ r  eit~::has-is cli i \. ing t k i  s p e r t  od p'iaced on d a b !  a c q u i  s,i t i o n  

r:r!d s p e c i a l  .izcc.i anii'i y s i s  oi:iit.~> t han  ~i tl.i autoinatcd cornp~r'ter a,na'lgsis. blow-= 

ever ,  siifficie::!l, (iffort wa:: d ~ ~ o t e d  to t,/.ie cci?.ipt~ti?r progran? t u  co;"~?plete 

*the dei~uyg ' i  uig ;!3:.c;?i::i:ss, 'Thc program v~nrks very smooth'ly ncn:iJ, autarnati c a l  '1 y 

co:~~~':;.'.Li;lg anci'l oc j  tape-rcc:')u'l'~;r! s i  g o a l  s i n t o  dr'g,i t a l  format, a n a l y z i i ~ g  lap 

t ,(~ f j v - - %  ,, datr i  ci~a;?ir:il s sin1 i~ - t . . \% ~.~i . icoi~sly ,  arid ~~~~~~~~~ing t h e  ' information t o  butti 

-. 
ii dl'giL;i't tapc  iji.i=i t a n d  a ' i jnc  printer. I Ilc efficiency o f  t h e  program was 

demc:is-i-~c?ted by a.;,~il,lyz-ing c l r ~ , i a  .Froin cc?nplil.te t e s t , i n g  o f  elever1 subjec'Ls. 

The ana lys i s  t.ii.;i,2 consui;ied 0i.11~ 12-1 4, mi i ~ i d l t ? ~  pcr subject ,  and -i t wa.s n o t  

necessarJy tto sic;? e i t i ~ e r  the i-ecardcr oifi "Liiu computer d b r i n g  tile e n t i r e  

2 4 / 2  i-lour period. A t  a n  a\icrage o f  less  than - f i f . teen mr'nu'tes per s u b j e c t ,  

i n i t i a d  digitalization arid a n a i y s i s  o f  d a t a  frorii ille e n t i r e  sub jec t  pool 

w i  I ?  require o n l y  shout. 50 h~i i r s .  S t a t ;  s t i c a l  analysis of t h e  d i g ?  t i  zed 

d a t a  w.i l l  requi i.e acldi tioni:.'l c ~ m p u t e u '  tirnc, b u t  t i l e  i n i t i a l  prwcessjng or' 

"t;'i?e v a s t  airiouvlt o f  data.  ca'llc:cted duri rig ,tihe react i  or7 Jciinie ar;d s.i;rength 

t e s t s  wil? be acco!npl.isi?ed $11 a rela . t ively short  tirne p e r i o d .  

Two prob?eins c x i s t  wl"i:h the one-liil t? d a t a  summar.y o f  ecacl~ best wl~ich 

i s  produced o n  tile l.ine p iA i  nter. First ,  duc t o  the; 1 imi "cd mmcmoiAy capabil- 

i t y  o f  t h e  tli3~let.t-Ps~itard m i n i  -computer (8000 wsrcis o f  memory) , it. has n o t  

been possible  t o  ref'i ne t h e  one-I ine  d a t a  summary wi,ti~ clesi red s ca l i ng  and 

conversioln f ac to r s ,  Therefare ,  t he  l i n e  pv - in le r  suiil,mary does net r e f l e c t  

l 'n~r ; !edia . teIy-~~isa~b ' l~  numbers (except for t i m e  va1 :~es ) .  However, a newly- 

ncquli red d'i' s  k storage systl2ui a ~ ~ t l  a  p ?  anrred increase 4 n nien!ory capabi 1 i ty  

t ! ~ y  rcl.ieve tile problems o f  meivory l imi"cation t o  a 'lar2e extent ,  In  t h e  

i~ieat;"cii;ie, tile c ! ig i  t i x d  t a p e  ~ r i  11 br: used t s  prod~ice more ref ined d a t a .  
I 



Thc secofid dz.i;a sumn~au~y p~ob'leni irivo'lves .tl.le e s t a b l i s i . ~ ~ r ~ ~ e t ~ ~ i :  o f  ac;cura2re 

rt;act,i oil ":;iiri? i;;casvremenCs. A s ta t - i  s t i  cal  pa! ri ng t e c i ~ n i q u c  w- i  th valniable 

tlireslin'l dl; has b.?cr! used. Soin. c!i f f  i cul ,ty i lzs been e x p ~ r i  enceci w i t h  t l ~ e  

earl  j e y  da$;l -i fi SO+--: .., t. ,ng the  thresholds t o  -ignore kmckyrownd act-ivi t y  b u t  

s t ?  1.1 d ~ ~ t ~ c t  ai l  i f i c r i l 2 ~ ~  i ~i lii$iscl t" a c t i  v'ity, Addj t . i o i ~ a l  t r i  a1 s v4.i t h  vary-. 

i r?g  ti iresi;ol d 1 ~\!i:.'l r tiii 11 r10 d o u b t  reso'ive t.he prob'lem. Threshold se t t ing  

sl-iabild bc more s t ; )  ai~-blCfo\~\ii3.1.(-i.d idi t h  ' 1 a . t ~ ~  d ,a t a ,  since riiare e f f o r t - i  is now 

b e i n g  exl:!eiided t o  l'uis~rre a l a ; -g :  s i g n a l  from tlle di?s-i red muscle re;ponse, 

So1112 ana'lysl's resill t s  fro;i! thc one-Itne d a t a  surn!nary prociuc:ed b,y the 

compuhcr have bcei) cclmpared t o  tiiose obtiiiiled by hand a,nalys-is o f  t he  d a t a .  

Beca~rse of' t h e  thresilold p rob l  en1 descri Led above, .the s t r i  p-chart values 

wi l l  C O ~ . C ~ I ~ L I ~  t o  be rspoiA.i;ed un"i1 the threshdld problem i s  resolved. 

Ttie con~p\i'c.er au~a'iy si s , ilii\,iever has weri f  i c d  as re1 .i ably accurate 

for  strerlgth t e s t  re:sul t s .  This \lerl'.Fi c a t i o n  was i.,cci:mpl i  shcd i n  two ways, 

F i r s t ,  t h e  results o f  each i n d i v i d u a l  streng-t.h t e s t  wcre coinpared - the com- 

p u t e r  resul t s  a n d  those  c j f  s t r i  p - c l i a ~ t  analysl 's .  Sixty-five individual 

tes ts  from the e leven  siibjec.t%,s were compared. I n  only  two cases d i d  the 

computer 2nd s t r i p  chart  resul t s  d i f f e r  by more than '1.9 pounds ( t ~ c )  pounds 

-is wc17 w't t i~~ i  n s t r i  p-chart irieasureincnt e r r o r  since the signal was averaged 

by eye ovg r  a 1 . 6  secc l~~c l  period) . The avcrzl,ge difference was 0 .9  p c ~ u n d s .  

The secctnd ver i f - i ca . t - ion  tachniclue was nnc o f  logic.  T h e  data su~nnlary o f  

each strength t e s t  corisists of: ( a )  average signal strength of each o f  the 

EMG sis:navls, and ( b )  s ratio of strength calibi-ator s ignals  w h i c h  can be 

converted 7;nta strerlg.th ir;, pounds. S t ~ e n g t l r  t e s t  r e s u l t s ,  s t r i p  c h i i r t  rec- 

ords, a n d  cornputeu. pri nt,a~;ts xere comp;rred f o r  several s u b j e c t s ,  ]Xi1 every 

case, EF:G signal s i z e  ranked in -tile szme order as s t ~ e l l g t h  t e s t  yes~ j l t ; s .  



A1 sa, the ;~i\jrr~ary group  o.f II::!sc'~ C?S ~ ~ h . i b . i  t.kd 1c1g-i cal  l g  I n r g e r  strsng.i;hs 

than d; d t i le  secondary niusc'l e grclirp, For exainpl e ,  i n  a seyies o f  t e s t s  

1 o;;if i;r; computer rcsu? .i;s were c?b,ta'i ncd : 

Ex.t,ci:so;. ._-__lll_l-_..l_-l_~-~l li!!scl e s'-i u:\a'l Flexor Muscle s b i y n a l  - r-r_-x. -A ---..- .- s t ~ e n t t h  (I bs) - 

I n  t h i s  -i ris-tance: ri.!liscle :;.tlai.;lgi;h i s  d-i r cc t ly  ref?ected i n  musc le  s i g n a l  

sl;~en$~.ti.i o f  b o t h  prlniary anci ~2~0id . i : ry  ~ X L ~ S C ? E  grclup!;. T h i s  may be inter- 

preted as  eu i  dence or' tile acciiracy arltl c o r r ~ c t  1 og': a: of the coirpkiteri: zed 

analysis r;f s t ' i , e t ~ g t i i  d a t a ,  

Snine tiime w i  1 'I be devc!i:sd .to a d d i t i o n a l  computer' i  zed d a t a  analysis 

d.i r ec t l y  .From t h e  computer for t h e  parame tsrs b e i  ncj m~askired. llre tl~resho'l d 

probleir i  shou ld  be rcls:lblvcil soon,  and reaction t i m e  dzta. shoi l ld  b2 av12i  l a b l e  

in t h e  ne3r future. 
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ISata acq~ri s i  t;i or, ::ii 'I l receive the  niaj or emp!lasi s d u i - i  i l g  the c0rn.i ng 

3-l;y)n"L p y j ~ d ,  #esuy-~n :~ r1 .~ ,s  0.T: sl.ihjec;ts frcji!] .t/;e o7dest (65-74 year)  

group  w i l l  l31? -iiii.i;ia.Leci, arid i n  January  an att.ei.~lpt w i l l  h ~ .  made -to t~i;ve a 

backlog a-r a ? ?  requi ~ h i : c . i  s u b j e c t s  ' r1iet1.i c a l  clucst-i clnnai res coi!~?leted and tip- 

proved. Svh,-ject dab ac.qul's,i "c ia ncovlti nues t o  be our m~?, j~i"  l~r~blc i i i ,  Pro- 

j e c t i n g ,  i n  orslar -to o b t a i n  a l l  d;.i;a on a.11 110 s u b j e c t s  called for  in t i le  

exper i i i~enta l  des i  y n  !ii 11 riqui re u'adj  ography on '103, p h u  togramriietr,y ( i n  106 ,  

anthroy~omekry cirr 128, s t r c n g t l ~  d a t a  011 '133, ai:d r eac t ion  t ima r esponse  d a t a  

on '133 sub;'jects6 I t  i s  ex.tv~3mcly cioi,ibt.i"~i l i i 5 . t .  more t l?zn a t o t a l  o f  60 

add j t - i ona l  s u b j c c t s  can be completed a t  the present rate of acquisi t ion.  

Ta i nc rease  t i t i  s ,  we have acided .the month  cci" A p r i  1 to  our d a t a  acyuisi t i o n  

t l 'me, are attemj.; lt ing .to f i n d  "backup" subjects w h o  can be c i i l  "led upon on 

short notice t o  f i  11 i n  \vi?en cance l  la-l;.iians o c c u r ,  have draws? upon addi t ional  

technician ass is tance ,  a n d  w i  11 c o n t i  eue t o  attempt t o  schedule seven days 

a week, i f  neccsssry, s ince o f t e n  suS)jec'ts arc? n o t  avai'labli; u n t i l  evening 

or weekends. Public Health of f ic i i i l s  have pred ic ted  t h a t ,  i n  the month of 

January, the "Loncion F'l m" miay be expected "c aaf f2c t  50% of' F4ichigan res idents ,  

and i f  so,  may also cause ser-ious d i  srup.tioil i n  our future s c h e d u l i n g ,  i n  

v.iliw o f  t h i s ,  soirle a1 te ra t ion  o f  our+ experin~ental design ma.y have t o  be coil- 

s idered  or other a1 ter~lat l 'ves corrsSi dered. D3:t;a ?.r\~~.lysis by computer wi 1 I 

cor;i;^i rlue. blo fur ther  i i~a then ia t ica l  rnocicl i ng w i  1'1 be ini.tiatcd uriti 1 A p r i  1 .  

Exper i  el-ice t o  d a t e  i ncli  c a t ed  t h a t  \ve can reasonably e x p e c t  "i ccrnj~lete 

tes t ing  on a t  l e a s t  60 inijrc subjec.i;s (luring t h e  quar te r .  The ariditiovi o f  

th i r t .y  more s11b;jec-t~ i n  April arid the f i f t y  a l re i idy  corr~pleted brings t1.l~ 

t o t a l  ,t:o l i l g ,  ratiier t i i a r i  ,the 783 or ig inal ly  intended. At t h i s  poiri"i 1140 

stlfb;jec.ts can be consi  der .~c i  the  ni'i:iii;ri.lnl d a t a  base  a"ia-i.ir,at)'le, with 1EiO t h e  



maxiiizijm t h a t ,  ccidi d f e a s i b l y  be c g ~ r p l  e t e i i  by t , )~e  encf of A y r i  'I . 
'Tiic sched~!'!c? o f  prajec.tcd a c t i v i t ' i e s  ti.lv.ougl.1 the nextqyuater  and t o  

5 ' 1  t i l e  eriri o f  the  i.!:qagj.aril i s  r c ,  iect:erj i n  Yab'le V .  
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